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© Steel stud and precast panel. 

© A steel stud (14) having two structural members 
(20.22) parallel to one another, a plurality of struts 
(32) extending from one structural member to the . 
other, openings (36) between the struts, a junction 
flange (40) extending from .one of the structural 
members, and a locking strip (42) formed on the 
junction flange (40), and the junction flange being 
discontinuous and defining openings (44), and a ' 
precast panel (12) of concrete having a plurality of 
such studs (14) with their junction flanges (40) and 
locking strips (42) embedded therein with the cast 
material extending through the openings (44) in the 
junction flanges to integrally bond the cast material 
on opposite sides of the junction flanges. 
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STEEL STUD AND PRECAST PANEL 



FIELD OF THE INVENKQN 

The invention relates to a thermally efficient 
steel stud having an edge flange with openings for 
embedment In cohcerete. and to a composite 5 
precast panel incorporating such steel studs. 

BACKGROUND OF THE INVENTION 

Precast panels, typically being finished on one io 
side, offer numerous advantages in construction. In 
the majority of cases the cost of the building will 
be reduced, where precast panels are used. In 
addition, It is possible to design an exterior forma- 
tion on the panel having an attractive- appearance. 75 
In many cases the panel material is concrete, in- 
corporating reinforcement. Typically the thickness 
of the concrete panelling will be* between about one 
and two inches. 

Panels of this thickness require some fomn of 20 
structural reinforcement to provide rigidity. In addi- 
tion, where such panels are used for exterior load- 
bearing walls, then they must incorporate some 
form of structural members. 

Typically, such panels will be erected in place 25 
to provide a finished exterior, and the interior of the 
panels will then be covered in and finished at a 
later stage. 

In other applications, the Interior of the panels 
may be prefinlshed in the factory and insulation ao 
may also be installed so that a complete wall 
system is achieved prior to installation. 

Applications for such precast panels are in 
providing exterior wall systems for commercial and 
industrial buildings and high rise office buildings 3S 
and apartments and the like, and also Interior wall ' 
systems, if desired, with a variety of finishes. 

In the majority of cases, such panelling sys- 
tems are supported on the building structure, and 
do not normally provide any load bearing capacity, 40 
other than resistance to wind loads. 

In these cases, the panels must be securely 
attached to the fabric of building. 

The design of such precast panels must, how- 
ever, be such that it meets all of the foregoing 45 
objectives in a satisfactory and efficient manner, 
and also at a reasonable cost. In most construction 
projects the actual weight of the material, used in 
construction Is of great importance. The weight of 
the materials affects both the cost of the materials so 
and also the cost of shipping, and imposes limits 
on the manner In which the materials can be han- 
dled at the construction site. 

In addition to all of these limitations, however, 
especially in the construction of high rise buildings. 



the weight of the construction materials is a critical 
factor in the design of the entire building. 

Where a significant reduction in material weight 
can be achieved, then it becomes possible to op- 
timize the design of the entire building and reduce 
construction costs. For all these reasons, therefore, 
It is desirable that the thickness of the precast 
panel shall be reduced to a minimum compatible 
with achieving these objectives. 

Accordingly, developrhents in the design of 
such precast panelling have been along the lines of 
reducing the thickness of the panel, and incorporat- 
ing metal structural studs or channels on the one 
side of the panel. 

In this way, the exterior of the panel presents a 
finished appearance, and the interior of the panel 
has a plurality of metal studs or channels partially 
embedded in its surface. 

Using these techniques, it has been found pos- 
sible to construct precast panels of very consider- 
able size, and of a thickness of between one and . 
two inches. 

Reinforcing steel is incorporated in the panels, 
and the structural steel studs have portions which 
are embedded in the concrete on one side of 
reinforcing steel web. 

In the past, the steel stud used for this purpose 
has often been of a simple C-shaped channel, with 
one edge of the channel simply resting against the 
reinforcing steel mesh. 

This however, Is not always a satisfactory 
method of of attachment. The edge of the channel 
creates a line of weakness in the panel. 

(n addition the use of a simple C-shaped chan- 
nel creates obstructions in the wall. If any electrical 
services are to be run through the wall, then the 
openings must be made through the channels. 

Another significant problem has been heat* 
transfer through the channels when the panels are 
used on the exterior of a building. The metal 
causes patches of cold on the interior walls of the 
building, resulting in condensation in and on the 
wall known as "ghosting". The heating load In the 
building is also increased. 

The weight of the metal studs themselves is 
also a significant factor in the overall weight of the 
panels. Any reduction in weight that can be 
achieved, without loss in rigidity, will produce sig- 
nificant benefits. 

In some cases it may be desirable to use such 
panels as floors or roofing, but in the past the studs 
have ben inadequate to support the load. 

For all of these reasons therefore it is desirable 
to provide a thermally efficient steel stud having an 
edge flange with openings for embedment In con- 
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Crete, and to a precast panel with such steel studs 
which is designed so that the weight of the steel 
stud is reduced to a minimum, and having its own 
integral securing means for securing the stud to 
the precast slab and whicii incorporates openings 
along its length which effectively reduces heat 
transfer through the stud, and which avoids lines of 
weakness in the slab. 

BRIEF SUMMARY OF THE INVENTION 



With a view to achieving the various objectives 
set out above, the Invention comprises a thermally 
efficient stud member comprising two parallel 
spaced-apart structural members extending parallel 
to one another; a plurality of spaced-apart strut 
members extending integrally between said struc- 
tural members, said strut members having open- 
ings therebetween; a junction flange integrally 
formed with and extending angularly from one of 
said structural members and embedded in said 
slab and having openings therethrough; and a lock* 
ing strip integrally formed with said junction flange, 
disposed at an angle relative thereto. 

More particularly it Is an objective of the inven- 
tion to provide a composite precast panel having a 
concrete slab and a lurality of such studs with their 
junction flanges and locking strips embedded in 
said slab, said locking strip being disposed within 
said slab at an acute angle thereto and extending 
to one side only of said junction flange, and said • 
cast concrete material extending through said 
openings in said junction flange. 

More particularly, it is an objective of the inven- 
tion to provide a precast panel having stud mem- 
bers of the type described having additional re- 
inforcement means on the angle member remote 
from said junction strip. 

It is a further and related objective of the 
invention to provide a precast panel incorporating a 
' plurality of stud members located in predetermined 
parallel spaced-apart relationship, extending from 
one edge to the other of said panel, and including 
upper and lower frame members extending be- 
tween the upper and lower ends of said stud mem- 
bers, and panel material cast around said locking 
strips. 

The various features of novelty which char- 
acterize the invention are pointed out with particu- 
larity in the claims annexed to and forming a part 
of this disclosure. For a better understanding of the 
invention, its operating advantages and specific ob- 
jects attained by its use, reference should be had 
to the accompanying drawings and descriptive 
matter in which there are illustrated and described 
preferred embodiments of the invention. 

ft 

BRIEF DESCRIPTION OF THE DRAWINGS 
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The invention will now be described merely by 
way of illustration with reference to the accompany- 
ing drawings in which: 

Figure 1 is a perspective view of a typical 
5 precast panel according to the invention; 

Figure 2 is a fragmentary perspective view of 

one embodiment of a stud member used in a 

panel according to the invention; 

Figure 3 is a fragmentary section through a 
10 typical panel incorporating the stud member 

shown in Figure 2; 

Figure 4 Is a partial section showing a useful 
feature for a stud member used in the invention; 
Figure 5 is a fragmentary perspective view of an 
IS alternative embodiment of a stud member used 
in the invention; and 

Figure 6 is a fragmentary perspective view of 
yet another embodiment of a stud member used 
in the Invention. 

20 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

« 

As shown in Figure 1, a precast panel gen- 

25 erally Indicated at 10 comprises a slab 12 having a 
first surface 13 and typically formed of concrete, 
with a steel reinforcing mesh R (Figure 3) embed- 
ded therein. A plurality of steel stud members 
generally indicated at 14 are attached on one side 

30 of the slab portion 12 and in a manner to be 
described below. 

As best shown In Rgures 2 and 3. the stud 
member 14 comprises inner and outer generally L- 
shaped angle portions generally indicated at 20 

35 and 22 respectively. Each of the angle portions 20 
and 22 comprises respective flanges 24 and 26, 
and bracing flanges 28 and 30. The flange 24 is 
usefully formed with a reinforcing edge flange 25. 
Respective ones of the flanges 24, 26 and the 

40 bracing flanges 28, 30 form a right angle, so that 
the two flanges 24 and 26 are disposed in mutually 
parallel spaced-apart planes. 

In order to join the two angle portions 20 and . 
22 together, angled struts ^2 extend integrally be- 

45 tween them. Struts 32 are usefully formed into a 
generally three-sided channel shape by means of 
turning down the edge flange portion 34 on one or 
both sides. 

Angle portions 20 and 22 and struts 32 are all 
50 formed integrally out of a single piece of sheet 
metal. Typically they will be formed by roll forming 
techniques, with openings being blanked out be- 
tween the struts 32. 

Such openings are shown generally as 36. 
65 Studs of this type are considerably lighter than 
equivalent studs of conventional C-shape cross 
section. In addition, the forming of openings in the 
studs between the edges thereof both reduces the 
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heat transfer through the stud, and at the same 
time provides adequate openings for passing ser- 
vices through the studs. If desired, the edges of the 
bracing flanges 28 and 30 can also be turned down 
so that the openings 36 are peripheraliy defined on 
all sides by integrally fornned flanges. 

In order to secure the studs in a precast panel 
a junction fiange 40 extends from flange 26, at right 
angles thereto, and a locking strip 42 extends from 
junction flange 40 for securing the flange 40 in the 
concrete panel. As will best be understood by 
reference to Figure 3, the locking strip. 42 is, in 
accordance with an important feature of this inven- 
tion, disposed at an acute angle to the first' surface 
13 of the slab 12. 

■ 

Openings 44 are struck out of junction flange 
40 as shown in Rgure 2. at intervals, to allow 
concrete to flow through during manufacture of the 
panel 10. Usefully, the openings 44 can be formed 
so as to extend into the locking strip 42 as will be 
more readily understood as alternative embodi- 
ments of such studs are hereinafter described. 

In the manufacture of the composite precast 
panel 10, the stud members 14 are assembled 
together and fastened into a framework, similar to 
the framework used when erecting studding for a 
wall. That is to say, a plurality of the studs are 
arranged In mutually parallel spaced-apart locations 
typically on sixteen or twenty-four inch centers for 
-example, and top and bottom struts may be at- 
tached at either end. if required. 

The manufacture of the composite panel 10 
then proceeds by pouring a sufficient depth of the 
precast material, typically concrete, into a horizon- 
tal mould. In a typical example it will be poured to 
a depth of about one and a half inches, the actual 
thickness depending upon various factors and de- 
sign considerations. 

The reinforcing mesh R is then placed on the 
surface of the concrete. 

The entire rectangular framework of studs is 
then lowered down into the mould so as to rest on 

* 

the reinfoi'cing mesh and is then pressed downwar- 
dly part way into the concrete. 

When the desired depth has been reached, the 
locking strip 42 and tiie junction fiange 40 will be 
immersed in the concrete, and the flange 28 will 
typically be resting on the first surface 13 of the 
concrete. 

The rectangular framework of studs may tiien 
be secured, if desired, so that it cannot sink any 
further, until the panel is set and cured. 

Once cured, the entire panel is then freed from 
the mould. 

it has not been found necessary to provide any 
attachment between the stud members and the 
reinforcing steel mesh in the concrete. However, 
for the sake of convenience, if some form of attach- 



ment is desired, for example, to assist in the actual 
assembly and casting of the' panels, then the re- 
inforcing mesh can be attached by simply looping 
wires (not shown) through the reinforcing mesh and 
5 through the openings 44, and tying them off at 
various intervals. 

In most cases, however, it is simply a matter of 
first of all placing the reinforcing mesh on the 
poured concrete in the mould, and tiien towering 
10 the framework consisting of studs down on to the 
reinforcing mesh, and continuing lowering the 
framework until it has entered the concrete to the 
desired depth. 

This will also have tiie effect of forcing the 
75 reinforcing mesh into the concrete to tiie desired 
• depth, in practice it is found tiiat the reinforcing 
mesh will not sink any further, but will remain in the 
correct position. 

Panels made in this way are found to exhibit 
20 great strength and durability. The studs are con- 
sequentiy securely fastened to the slab, enabling 
the panels to be moved, installed and fastened. 

The low thermal conductivity of the studs sub- 
stantially eliminates cold spots and condensation 
25 on interior wall surfaces which, in the past, oc- 
curred witii conventional metal studs. 

The discontinuous junction flange 40 is greatiy 
superior to a flange which is continuous and un- 
interrupted. Typically, in a slab of a thickness of 
30 one and one-half inches, a continuous junction 
. flange would form a continuous barrier or line of 
weakness in the slab, to a depth of one half to 
three quarters of an inch. This is not desirable and 
may make the panel more fragile. 
35 The material of the slab flows around the lock- 
ing strip .42 and through the openings 44 in the 
junction flange 40. 

The slab will thus. effectively maintain its integ- 
rity at least in the region of openings 44, and in this 
40 way the slab will be stronger, and it may be possi- 
ble to use a thinner slab. 

In some cases, it is desirable to use panels 
according to the invention, as flooring, or roofing. 
Depending upon the load to be carried, it may 
45 be desirable to increase the load-bearing capacity 
of the studs. 

In accordance with a further embodiment 
shown in Figure 4, any or all of the studs may be 
modified by tiie provision of a triangular reinforce- 
so ment tube 50 outwardly of the first surface 13 of 
the slab 12. 

Tube 50 is provided instead of the inner angle 
portion 20 shown in Figure 3. 

Tube 50 comprises side walls 52 and 54 and 
55 bottom wall 56 formed integrally into a triangular 
shape in section. 

Reinforcing ribs may be formed, if desired, at 
spaced intervals in side walls 52 and 54 for greater 
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strength. 

Side walls 52 and 54 are fastened together by 
any suitable means such as spotweiding. riveting, 
or integral swaging at 58. 

The tubular construction of reinforcement 50 5 
adds increased stress resistance to the strut. By its 
location in a plane spaced apart from the slab, it is 
placed in tension and reduces flexing of the slab. 

The triangular shape of reinforcement can be 
replaced by a generally closed T-shaped formation io 
(not shown) if desired. 

It is believed that its construction Is self-evident 
and requires no further description. * 

. Since the material of the slab is free to flow 
through the openings 44 in the junction flanges 40, is 
the .slabs resulting from the ' use of this structure 
will be considerably stronger, and can* carry con- 
siderably heavier loads, than is possible using a 
continuous junction flange. 

In addition to these advantages, however, the 20 
provision of openings in the junction flange 40 also ' 
assists in reducing problems created by differ- 
ences in the rate of thermal expansion as between 
the material of the studs themselves, and the slab. 

If the openings 44 are formed in only the 25 
junction flange 40, the locking strip 42 can be 
made somewhat narrower than if those openings 
44 extend Into the locking strip 42. 

In use, the panels 10 are usually attached to 
form the exterior wall of a building although they 30 
can be used as interior walls, if desired. Insulation 
can be placed between the studs, and interior wall 
panelling, such as gypsum wallboard can be at- 
tached the mounting flanges on the interior of the 
studs. 36 

Reference will next be made to Rgure 5 in 
which there is indicated generally at 60 an alternate 
embodiment of a steel stud member for use in a 
precast panel in accordance with the invention. The 
stud member 60 is similar to the stud member 14 4q 
already described in that it comprises an inner 
angle portion 62 and an outer angle portion 64, the 
former being provided with a reinforcing edge 
flange 65. Struts 66 extend between bracing 
flanges 67 and 68 and define openings 69 there- 4S 
between. 

The outer angle portion 62 comprises a mount- 
ing flange 70 which, is integrally formed with a 
junction flange 72 which extends therefrom at an 
acute angle and which is In turn integrally formed so 
with a locking strip 74. Openings 76 are formed in 
the junction flange 72 and such openings 76 use- 
fully extend partly into the .locking strip 74 as 
actually shown. 

Reference will now be made to Figure 6 in 55 
which there is shown generally at 80 yet another 
embodiment of a stud member for use In a panel in 
accordance with this invention. Identical compo- 



nents of the stud members 60 and 80 are Identified 
by the same legends to avoid undue duplication of 
the description herein. 

The stud member 80 differs from the stud 
member 60 in that it is not provided with a mount- 
ing flange 70 but instead with a junction flange 82 
which is integrally formed with the bracing flange 
68 and which extends angularly therefrom. In turn. 

* 

a locking strip 84 is integrally formed with the 
junction flange 82 and extends angularly thereform 
so as to be disposed at an acute angle to the 
surface of the slab (not shown). The foregoing is a 
description of a preferred embodiment of the inven- 
tion which is given here by way of example only. 
The invention is not to be taken as limited, to any of 
the specific features as described, but compre- 
hends all such variations thereof as come within 
the scope of the appended claims. 

Claims 

1 . A steel stud member (1 4) adapted to be partially 
embedded in a concrete slab and comprising, as a 
one piece integral sheet metal structure; 

two parallel spaced-apart structural members 
(20,22) extending parallel to one another; 
a plurality of spaced-apart strut members (32) ex- 
tending integrally between said structural mem- 
bers, "said strut members having openings (36) 
therebetween; 

a junction flange (40) integrally formed with and 
extending angularly from one of said structural 
members (20,24) and embedded in said "slab and 
having openings (44) therethrough; and 
a locking strip (42) integrally formed with said 
'junction flange (40), disposed at an angle relative 
thereto and embedded in said slab inwardly of said 
first surface thereof, 

said locking strip being adapted to be disposed 
within a said slab, and said cast concrete material 
being Adapted to extend through said openings 
(44) in said junction flange (40). 

2. A steel stud member as claimed in Claim 1 and 
wherein said openings (36) in said junction flange 
(40) extend partly into said locking strip (42). 

3. A steel stud member as claimed in Claim 1 and 
which additionally comprises a reinforcing tube (50) 
integrally formed therewith at a position spaced 
apart outwardly from said junction flange (40). 

4. A steel stud member as claimed in Claim 1 and 
in which said junction flange (40) is adapted to 
extend into said slab at an acute angle to the 
surface thereof. 

5. A steel stud member as claimed in Claim 1 and 
in which said openings (36) between said strut 
members (32) are peripherally defined at least in 
part by flanges (34) integrally formed with said 
strut members. 
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6. A precast thin walls construction panel (1 0) hav- 
ing low thermal conductivity and comprising a slab 
(12) of cast concrete material having a first surface, 
and a plurality of parallel spaced apart steel stud 
members (14) partially embedded in, and extend- 
ing from said first surface of said slab (12). and 
each said stud member being an integral sheet 
metal structure and C9mprising: 

two parallel spaced-apart structural members 
(20.22) extending parallel to one another; 
a plurality of spaced-apart strut members (32) ex- 
tending integrally between said structural mem- 
bers, said strut members having openings (36) 
therebetween; 

a junction flange (40 integrally formed with and 
extending angularly from one of said structural 
members and embedded in said slab and having 
openings therethrough; and 
a locking strip (42) integrally formed with said 
junction flange, disposed non-perpendicularly rela- 
tive thereto and embedded in said slab (12) in- 
wardly of said first surface thereof, 
said locking strip (42) being disposed within said 
slab (12) at an angle to said first surface of said 
slab (12) arid extending to, one side only of said 
junction flange (40), and said cast concrete material 
extending ttirough said openings (44) in said junc- 
tion flange. 

7. A precast thin walled" construction panel as 
claimed in Claim 6 and wherein said openings (44) 
In said junction flange (40) of each said stud mem- 
ber (14) extend partly Into said locking strip (42) 
thereof. 

'8. A precast thin walled construction panel as 
claimed in Claim 6 and in which each said stud 
member (14) additionally comprises a reinforcing 
tube (50) integrally formed therewith at a position 
spaced apart outwardly from said first surface of 
said slab (12). 

9. A precast thin walls construction panel as 
claimed in Claim 6 and in which said junction 
flange (40) of each said stud member (1 4) extends 
into said slab at an acute angle to said first surface 
thereof, 

10. A precast thin walled construction panel as 
claimed in Claim 6 and in which said openings (36) 
in said strut members are peripherally defined at 
least in part by flanges (34) integrally formed with 
said strut members (32). 

11. A precast thin walled construction panel (10) 
having low thermal conductivity and comprising a 
slab (12) of cast concrete material having a first 

* surface, and a plurality of parallel spaced apart 
steel stud members (14) partially embedded in. 
and extending from said first surface of said slab, 
and each said stud member being an integral sheet 
material structure and comprising: 
two parallel spaced-apart structural members 



(20,22) extending parallel to one another; 
a plurality of spaced-apart strut members (32) ex- 
tending integrally between said structural mem- 
bers, said strut members having openings (36) 
5 therebetween; 

a junction flange (40) integrally formed with one of 
said structural members and extending into said 
slab (12) at an acute angle to said first surface 
thereof; and 

1Q a locking strip (42) integrally formed with said 
junction flange, disposed non-perpendicularly rela- 
tive thereto and embedded in said slab inwardly of 
said first surface thereof, 

said locking strip (42) being disposed within said 
15 slab at an acute angle to said first surface of said 
slab and extending to one side only of said junction 
flange, openings (44) being provided in said junc- 
tion flange and said openings extending into said 
locking strip, and said cast concrete material ex- 
20 tending therethrough. 
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